Summary. Neutral 
Introduction
The periodic appearance and disappearance of histochemically demonstrable lipids in the uterine epithelium of rats, sheep and cattle during the oestrous cycle is well known (Alden, 1947; Marinov & Lovell, 1968; Brinsfield & Hawk, 1973; Boshier & Holloway, 1973) . However, there are relatively few studies of lipid levels in the endometrium in early pregnancy when the blastocyst is in close association with the uterine epithelium and the tissue re-organizations associated with the placental development are not yet evident or have just begun. Bloch (1939) demonstrated that intra-epithelial osmiophilic granular secretions diminished or vanished when in close proximity with the implanted embryo in albino mice. Alden (1947) observed that osmiophilic lipid was slightly altered in its distribution at the implantation site in albino rats, but could deduce little about lipid levels during pregnancy. Boshier (1976) showed that, by the morning of Day 6 of pregnancy, all traces of intra-epithelial neutral lipids had disappeared from the rat implantation chamber as the result of enhanced esterase activity.
It is of interest to know whether such changes in intra-epithelial neutral lipids are found in other mammalian groups during implantation. This study was therefore undertaken to investigate changes in the patterns of neutral lipid distribution in the sheep uterine epithelium during the oestrous cycle and early pregnancy. Particular attention was given to studying lipid levels in the caruncular epithelium, as it is the site of blastocyst attachment and placental formation (Boshier, 1969 (Fig. la) ; 3, some apical and few basal ORO + droplets in all cells ( Fig. 1 b) ; 4, ORO + droplets present apically and basally, some lateral to nuclei (Fig. lc) ; 5, ORO+ droplets larger, numerous, and spread throughout the cytoplasm (Fig. Id) .
Statistical analysis of the data was based, after expert advice, on single classification analysis of variance followed by Snedecor's (1956) During pregnancy, neutral lipid levels were still high (score 3-2 ± 0-12) [15] [16] (Boshier & Holloway, 1973; Brinsfield & Hawk, 1973; Boshier & Katz, 1975) .
In early pregnancy in sheep, uterine intra-epithelial neutral lipids decline, despite the fact that plasma progesterone concentrations, normally supporting lipid storage, show no marked change in concentration and values remain similar to those in non-pregnant ewes at mid-cycle (Bassett et ai, 1969) . Plasma oestradiol-17ß concentrations are also little changed in early pregnancy (Tsang, 1978) . These hormone profiles contrast markedly with those in non-pregnant ewes, in which there is a dramatic decline in plasma progesterone values at luteolysis (Bassett et ai, 1969 ) and a sharp increase in the preovulatory plasma oestrogen concentrations (Baird et ai, 1976) . These results suggest that ovarian hormones do not control the metabolism of lipids during early pregnancy as they do during comparable periods of the oestrous cycle.
The loss of neutral lipids at the implantation site in sheep when a blastocyst is present is similar to that in rats in which the presence of the blastocyst is also necessary since agar droplets compar¬ able in size with the blastocysts do not give the same response (Boshier, 1976) . By the 14th day of gestation in the ewe, the blastocyst has expanded sufficiently to fill the uterine horn (Rowson & Moor, 1966) , and soon after shows the first evidence of attachment to the uterine epithelium (Boshier, 1969) . As shown by the present results, the pregnant uterine horn containing the expanded blastocyst had a lower lipid score (P < 005) than a non-pregnant horn of the same age after oestrus. The stimulus to altered intra-epithelial neutral lipid metabolism therefore is the physical presence of trophoblastic tissue close to the uterine epithelium, a characteristic of the attachment phase of embryo implantation (Bloch, 1939; Alden, 1947; Ljungkvist & Nilsson, 1971; Boshier, 1976 Suggestions as to the nature of the stimulus which induces these biochemical changes can as yet only be conjectural. The trophoblast may produce oestrogens which diffuse into the uterine epithelium and increase eithelial esterase activity (Boshier, 1976) ; or possibly the stimulus is the low molecular weight protein released by the trophoblast after Day 13 (Godkin et ai, 1982; Heyman et ai, 1984) . Certainly by Day 21 the tissue transformations involved in the implantation response and placental formation have begun (Boshier, 1969 (Boshier, , 1976 . Catabolism of the neutral lipids could provide substrates for the cellular re-organization characteristic of this period, for the production of prostaglandins important in the implantation process (Kennedy, 1977; Boshier et ai, 1981) and for the metabolic use of the blastocyst.
